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PATHOGENIC, MORPHOLOGICAL AND MOLECULAR 
CHARACTERISTICS OF ALTERNARIA TENUISSIMA 
FROM SOYBEAN
ABSTRACT: During 2008 and 2009 phytopathological isolations were 
done from soybean plants and seed samples from several localities in Serbia. 
A total of 19 isolates of Alternaria spp. were isolated, 13 from the seed and 3 
from both leaf and stem. In order to determine and characterize isolates, cul-
tural, morphological, molecular and pathogenic characteristics were thor-
oughly investigated. 
The slowest growth of the examined isolates was noted on Malt agar 
(MA) with average colony diameter of 42.9 mm after 7 days of incubation. On 
other two media (V8 and PCA), colony growth was uniform and faster, with 
average diameter of 66.8 mm and 66.1 mm, respectively. 
Isolates of fungi form unbranched or poorly branched conidial chains on 
short unbranched conidiophores. Conidia are dark in colour, multicellular 
with transverse and longitudinal septae. They are of different size regarding 
the place of formation in the chain. Based on these characteristics, the tested 
isolates were determined as Alternaria tenuissima.
Molecular identification with sequencing of ITS1-5.8S-ITS2 rDNA veri-
fied that investigated isolates belong to Alternaria tenuissima group. 
Pathogenicity test proved that all isolates were more or less virulent to 
soybean seed (12.5% to 40% of rotten seeds), while pathogenicity on plants 
was poorly expressed. 
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INTRODUCTION
It is well known that the majority of Alternaria species are saprophytic 
fungi. However, some species may appear as significant parasites of culti-
vated plants (T hom m a , 2003). Soybean is infected by species from this 
genus, most frequently by Alternaria alternata and A. tenuissima (S i n c l a i r 
and Ba ck m a n , 1989; Ba i rd  et al., 2001). These species most frequently 
cause pathological changes on seed, and rarely on leaf and stem (Si ncla i r 
and Ba ck m a n , 1989). However, these parasites are of low economical sig-
nificance (Ba i rd  et al., 2001). Additionally, Alternaria spp. are described as 
facultative parasites of soybean seed in Serbia (Me d ić et al., 2007), but 
there have not been detailed investigations.
During the inspection of soybean seed health originating from different 
regions of Serbia, fungi from genus Alternaria were frequently isolated. It was 
noticed that seed infected with Alternaria spp. does not germinate and it rots 
completely. Therefore, under certain conditions, these species may be consid-
ered as important seed pathogens and should be investigated more thoroughly. 
Due to previously mentioned, species from genus Alternaria originating from 
soybean seed were determined according to cultural, morphological and mo-
lecular characteristics, and their pathogenicity on seed and adult soybean 
plants was examined.
MATERIALS AND METHODS
Isolation of fungi
During 2008 and 2009 a soybean seed health was observed through anal-
yses of a large number of samples from different regions in Serbia. Phy-
topathological isolations on PDA (Potato Dextrose Agar) were carried out 
from 100 randomly selected seeds. The isolations were also performed from 
necrotic spots on leaf and stem. For further research, 19 monosporial isolates 
were chosen – 13 from the seed and 3 from both leaf and stem (Table 1.).
Cultural and morphological characteristics
For the analysis of cultural characteristics of Alternaria spp. isolates, three 
nutritive media were used: Malt Agar (MA), V8 Agar and Potato Carrot Agar 
(PCA), whereas for morphological features only PCA was used.
Isolates were cultured in Petri dishes (diameter 90 cm) at room tempera-
ture (around 24 °C) for 5 days in the dark. Afterwards, they were constantly 
exposed to the fluorescent light for 2 days, following the recommendations of 
Si m mon s  (2007). Colony growth was determined after 2, 5 and 7 days by 
measuring colony diameter. After 7 days, morphology of the colonies on used 
nutritive media was described (color, structure, aerial and substrate mycelia).185
Tab. 1 – Isolates from soybean from different localities in Serbia and the year of isolation
Isolate Organ of isolation Locality Year of isolation
A118 Stem Rimski Šančevi 2008
A129 Seed Karavukovo 2008
A130 Seed Karavukovo 2008
A131 Seed Karavukovo 2008
A132 Seed Karavukovo 2008
A133 Seed Vrbas 2008
A134 Seed Vrbas 2008
A135 Seed Vrbas 2008
A136 Seed Zrenjanin 2008
A137 Seed Laćarak 2009
A138 Seed Sombor 2008
A139 Seed Sombor 2008
A140 Stem Kisač 2009
A141 Seed Karavukovo 2008
A142 Seed Karavukovo 2008
A143 Stem Rimski Šančevi 2009
A144 Leaf Jaša Tomić 2009
A145 Leaf Jaša Tomić 2009
A146 Leaf Jaša Tomić 2009
Microscopic examinations of the morphological characteristics of repro-
ductive organs of isolates (conidia, conidiophores, chain formation etc.) were 
carried out after 7 days of colony development on PCA. In six isolates (4 from 
seed and one from both leaf and stem) dimensions of 100 conidia were meas-
ured.
Molecular characteristics
Molecular characteristics of the studied isolates were determined by DNA 
extraction from 100 mg mycelia using ”Plant DNeasy Mini Kit” (Qiagen). 
ITS1-5.8S-ITS2 region of ribosomal DNA was amplified using specific prim-
ers for fungi ITS1F (G a rde s and Br u n s , 1993) and ITS4 (W h it e et al, 
1990). PCR reaction was performed in 30 μl of total volume following the 
protocol described by W h it e  et al. (1990). Prior to sequencing, DNA was 
purified using QIAquick PCR Purification Kit (Qiagen) following the instruc-
tions of the producer.186
Phylogenetic analysis
Analysis of ITS sequences was performed using CLUSTAL W software 
(L a r k i n  et al., 2007). Sequences were compared with a total of 18 ITS1-5.8S-
-ITS2 sequences obtained from GeneBank: 7 Alternaria species that belong to 
A. tenuissima group, as well as 6 sequences from 3 other Alternaria species. 
Accession numbers of all the sequences are given in the Table 2.
Pathogenicity test
Pathogenicity test of chosen isolates was performed on soybean seed and 
plants.
Inoculum for artificial inoculations of seed and plants was prepared on PDA, 
where isolates were grown for 7 days. In Petri dishes with colonies, 50 ml of 
sterile water was added in order to acquire conidial suspension. Concentration 
of conidia was not determined; however, their ability to germinate was tested 
prior to the inoculation.
Seed inoculation
Soybean seeds, cv. Sava, were surface sterilized in 1% sodium hypochlo-
rite solution, for three minutes, rinsed two times in sterile water and then kept 
soaked in conidial suspension for two hours. Afterwards, seeds were placed 
on filter paper in 90 mm diameter Petri dishes. For every isolate, 4 Petri dishes 
were used with 10 seeds in each (four replications). Germination was done in 
incubator at 25 °C. After 7 days, a percentage of germinated healthy and rot-
ten seeds were calculated. The controls were sterilized seed soaked in sterile 
water for two hours (K1), and unsoaked, dry, surface sterilized seed (K2). 
Inoculation of plants
Adult plants, cv. Sava, were grown in vegetation shed in Micherlich’s 
pots. Inoculation was performed by spraying the plants in their flowering 
stage (phenophase R2) with conidial suspension using small hand sprayer. 
Isolates A118, A134, A136 and A147 were used. After inoculation, plants were 
covered with wet polyethylene bags for 4 days. Plants used for control were 
sprayed only with water. Symptom development was monitored and reisola-
tions on PDA were carried out.187
Tab. 2 – Molecular identifications of Alternaria spp. isolated from soybean in Serbia and other 
isolates of a different origin with GenBank accession numbers for ITS1-5.8S-ITS2 rDNA sequences 
that were used for the Clustal W comparison
No Name of the 
isolate
Accession 
number
Plant 
material
Geo-
graphic 
origin
Sequence homology (%) 
A118 A134 A136 A145
1 Alternaria sp. 
strain A118* HQ025971 Glycine 
max, steam Serbia - 99% 99% 94%
2 Alternaria sp. 
strain A134* HQ025969 Glycine 
max, seeds S e r b i a  9 9 %-9 9 % 9 4 %
3 Alternaria sp. 
strain A136* HQ025970 Glycine 
max, seeds Serbia 99% 99% - 94%
4 Alternaria sp. 
strain A145* HQ025968 Glycine 
max, steam Serbia 94% 94% 94% -
5 Alternaria mali 
strain AMM AF314582 / China 99% 98% 98% 94%
6 Alternaria alter-
nata strain SS-L6 GU797144 Spiranthes 
sinensis  China 99% 99% 99% 94%
9 Alternaria alter-
nata strain 23 DQ156340 Helianthus 
annuus India 99% 98% 98% 94%
10 Alternaria 
brassicae FJ869872 Lepidium 
draba USA 99% 98% 99% 94%
11 Alternaria gaisen 
strain EGS90-0512 AY762944 - China 99% 99% 99% 94%
12 Alternaria 
tenuissima XSD-93 EU326181
Huperzia 
whangshan-
ensis
China 99% 99% 98% 94%
13
Alternaria 
tenuissima isolate 
SMBA02
EU816392
Macrotermi-
tinae fungus 
comb
France 99% 99% 99% 94%
14 Alternaria tenuis-
sima strain IA287 AY154712 Prunus avi-
um (leaves) Iran 99% 99% 99% 94%
15 Alternaria longipes 
isolate T3664 EF104215 Trifolium 
pratense USA 99% 99% 99% 94%
19
Alternaria arbo-
rescens isolate 
UASWS0332
EU098120 Malus 
domestica
Switzer-
land  94% 95% 94% 89%
20 Alternaria solani HM242287 Solanum 
lycopersicum India 93% 93% 93% 89%
21 Alternaria solani 
strain P4853 GU983658 - USA 93% 93% 93% 89%
22 Alternaria 
brassicicola AF201964 Brassica 
species
Thai-
land  93% 93% 93% 88%
24
Alternaria caroti-
incultae strain 
BMP0064
EU136641 Daucus 
carota USA 96% 96% 96% 91%
26 Leptosphaeria 
maculans AY531688 Brassica 
napus Italy 81% 81% 81% 77%188
Data analysis
Data on pathogenicity of the tested isolates were analyzed with Statistica 
9.1 using ANOVA and Duncan’s Multiple Range Test (D u n c a n, 1955) with 
significance level of 1 and 5%.
RESULTS
Cultural characteristics
Development and the appearance of colonies of all 19 isolates were observed 
on Malt Agar, V8 Agar and Potato Carrot Agar. Some differences regarding 
the isolate growth intensity were observed (Chart 1 a, b and c). The weakest 
growth was noted on MA, where the average colony diameter was 42.9 mm after 
7 days. On other 2 media, colony growth was more or less even and faster than 
on MA (average diameter on V8 and PCA was 66.8 mm and 66.1 mm after 7 
days, respectively).
Graph. 1 – Growth of isolates on different nutritive medium after 2, 5 and 7 days
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a) Malt Agar  b) V8 Agar  c) Potato Carrot Agar
Some differences were observed in colony appearance on different media. 
On MA, aerial mycelium was less abundant with less obvious zones. Colonies 
had loose aerial mycelia with two differently colored, poorly distinguished 
zones, dark olive grey to black in the centre, and lightly colored on margins. 
Substrate mycelium was radial and similarly colored as aerial with two weakly 
notable zones (Figure 1a).
Colonies formed abundant and compact mycelia with 2-4 dark and light 
concentric zones on PCA. Central part of the colony was greenish black, while 
the margin was grey (Figure 1b). Substrate mycelium was well developed and 
radial. Clearly observable concentric zones were formed, from dark olive 
greenish black in the center to greyish on the edge. 
On V8, isolates form dense and compact aerial mycelia with 3-4 differ-
ently coloured concentric zones. Colour of mycelia varies from greenish black 
in centre to gray and black on margin (Figure 1c). The substrate mycelia is 
weakly developed with weakly distinguished zones dark gray in centre and 
lightly gray on margins.189
Fig. 1 – Appearance of colonies (isolate A138) on different nutritive medium
a) MA; b) PCA; c) V8
Morphological characteristics
Morphological characteristics of reproductive organs were observed through 
microscopic observations of isolates grown on PCA. Morphology of conidio-
phores, conidia and the structure of conidial chains were described. All iso-
lates formed conidia in chains, which were mostly unbranched, only rarely 
sympodially branched (predominantly one lateral branch with 3-5 conidia in 
chain). There were 5-12 conidia in one chain (Figure 2). 
Apical conidia in chain are smaller, oval without articulated beak and 
have no septae while they are young. In time, 2-3 transverse septae, and very 
rarely longitudinal, may form. Conidia that are closer to the base and conidi-
ophores are elongate to elliptic with conspicuous beak. They most frequently 
have 2-7 transverse septae and rarely few longitudinal septae. Conidia that are 
in the middle of the chain are also elongate to elliptic, large with more trans-
verse and longitudinal septae (Figure 3). 
Some conidia have punctulate ornamental surface of the cell wall. Co-
nidia are formed on simple, non-branched conidiophores of various lengths. 
Dimensions of conidia of 4 isolates from soybean seed and one isolate from 
both leaf and stem are shown in Table 3. Conidia from leaf are much smaller 
in size in comparison to conidia from seed and stem.190
Tab. 3 – Dimensions of conidia of Alternaria tenuissima
Isolate Organ of isolation Dimensions (min-max) Average size
A129 Seed 27.75-57.35 ×11.40-22.02 41.21 × 16.57
A131 Seed 24.17-54.03 × 10.35-18.95 38.14 × 15.31
A133 Seed 34.32-76.13 × 14.56-18.39 47.20 × 16.00
A134 Seed 36.00-75.64 × 13.71-17.71 47.80 × 14.00
A138 Seed 23.86-75.80 × 10.75-17.95 46.17 × 13.63
A143 Stem 23.84-67.34 × 11.87-18.81 41.28 × 14.82
A145 Leaf 14.92-44.15 × 7.30-14.76 26.19 × 10.85
 
Fig. 2 – Appearance of conidial chains (isolate A-118); conidial chains (A-118) detail
Fig. 3 – Conidia of A. tenuissima (different shapes and sizes)191
Based on cultural and morphological characteristics, it can be concluded 
that the examined isolates are Alternaria tenuissima.
Molecular characteristics
Sequencing of the ITS1-5.8S-ITS2 rDNA gave products that ranged from 
566 to 576 base pairs. Sequence homology of tested Alternaria tenuissima 
isolates was 99% with isolates that belong to A. tenuissima group (Table 2). In 
order to confirm this, isolate 147 should also be 99%, which cannot be observed 
from the table.
Pathogenicity test
Pathogenicity test on filter paper proved that all examined isolates were 
pathogenic to soybean seed (Table 4). Pathogenicity was manifested in the 
form of seed rot (Figure 4). 
The percent of rotten seeds varied from 12.5 to 40.0% (Table 4) depending 
on A. tenuissima isolate. Isolates A118, A143 from stem, A139, A130, A131, A133, 
A134, A137, A138, A141 from seed and A144 from leaf caused significantly 
higher pathogenicity than the control K2 (surface sterilized, unsoaked, dry 
seed), while lower number of isolates expressed highly significant statistical 
differences in comparison to K2 (A118, A129, A130, A137, A138, A141, A144). 
The results from Table 4 show that there is a statistically significant difference 
in pathogenicity between the isolates.
Fig. 4 – Pathogenicity test on filter paper192
Tab. 4 – Pathogenicity of Alternaria tenuissima isolates on soybean seed
Isolate Tissue of 
isolation
Average No of 
healthy seeds
Average No 
of rotten seeds
Average 
%
Rank
1% 5%
K1  - 9.0 1.0 10.0 bc ab
K2  - 10.0 0.0 0.0 c a
A118 Stem 6.8 3.3 32.5 ab bc
A129 Seed 6.0 4.0 40.0 a c
A130 Seed 7.0 3.0 30.0 ab bc
A131 Seed 7.3 2.8 27.5 ab abc
A132 Seed 8.0 2.0 20.0 abc abc
A133 Seed 7.8 2.3 22.5 ab abc
A134 Seed 7.3 2.8 27.5 ab abc
A135 Seed 8.3 1.8 17.5 abc abc 
A136 Seed 8.8 1.3 12.5 bc abc
A137 Seed 7.0 3.0 30.0 ab bc
A138 Seed 6.8 3.3 32.5 ab bc
A139 Seed 8.0 2.0 20.0 abc abc
A140 Stem 8.0 2.0 20.0 abc abc
A141 Seed 6.0 4.0 40.0 a c
A142 Seed 8.8 1.3 12.5 bc abc
A143 Stem 7.8 2.3 22.5 ab abc
A144 Leaf 7.0 3.0 30.0 ab bc
A145 Leaf 8.3 1.8 17.5 abc abc
A146 Leaf 8.0 2.0 20.0 abc abc
Tested isolates expressed low level of pathogenicity on the inoculated 
soybean plants. Symptoms, such as small necrotic spots, were observed on 
some leaves. Spots were round, 2-3 mm in diameter with light grey center and 
reddish to brown margin (Figure 5). Only few spots were formed on leaves, and 
they were not merging or causing leaf decay. Symptoms were not observed on 
stem and pod.
DISCUSSION
Fungi from Alternaria genus are frequently isolated from a large number 
of plant species. Most commonly, they are saprophytes or facultative patho-
gens (T h o m m a, 2003). More intensive occurrence of these fungi over the 
last couple of years could be explained by the fact that these pathogens attack 
weak plants, which have already been stressed (drought and high tempera-
tures) under the influence of climatic changes (T h o m m a 2003; J e v t i ć 
and J a s n i ć, 2007; M i h a i l o v i ć et al., 2009). Soybean is also common 
host for the species of this genus. The most frequent species are usually A. 
alternata and A. tenuissima, which are considered as parasites of leaf, pods 
and soybean seed (S i n c l a i r and B a c k m a n, 1989; B a i r d et al., 2001; 193
B r o g g i et al., 2007). In Serbia, species from Alternaria genus were isolated 
in high percentage from soybean plants, particularly seeds (M e d i ć-P a p et 
al., 2007; P e t r o v i ć and V i d i ć, 2010). However, determination of the 
isolated species has not been done so far, nor has detailed investigation on 
their cultural morphological, molecular or pathogenic characteristics been 
performed. 
In this paper, cultural, morphological and molecular characteristics of 
collected Alternaria spp. isolates were studied and species was determined 
based on acquired results. Also, pathogenicity of isolates was tested on seeds 
and soybean plants. 
The slowest growth was noted on Malt agar (MA), where colony diameter 
was 42.9 mm on average after seven days of incubation. On other two media 
(V8 and PCA), colony growth was uniform and faster with average diameter 
of 66.8 mm and 66.1 mm after 7 days, respectively. It was determined that 
examined isolates form unbranched, or rarely and poorly branched conidial 
chains, on short non-branched conidiophores. Conidia are dark in colour, mul-
ticellular with transverse and longitudinal septae, they are of different size 
and shape regarding the age and the place of formation in the chain. Classifi-
cation of Alternaria species is mostly based on the type of conidial chain 
formation, while the size of conidia is less relevant due to great variability 
(T hom a , 2003). Regarding all the tested characteristics, and in comparison 
with the results of other authors engaged in the field of taxonomy of genus 
Fig. 5 – Symptom on soybean leaf (artificial inoculation)194
Alternaria (B a i r d, 2001; P r y o r and M i c h a i l i d e s, 2002; R a j a et al., 
2005; S i m m o n s, 2007), it was concluded that the tested isolates from soy-
bean seed and plants belonged to Alternaria tenuissima.
Correct identification of plant pathogenic Alternaria species demands 
combining classical methods that comprise morphological and cultural char-
acteristics, and modern methods, such as molecular, which enable molecular 
systematization of the target population. Analysis of ITS rDNA proved that 
investigated isolates belonged to A. tenuissima group. ITS sequencing was used 
for determination of Alternaria isolates from pistachio, and considering the 
minimal variation in ITS sequences among some Alternaria spp., it was sug-
gested that this region was inappropriate for taxonomic resolution of those 
species (P r y o r and M i c h a i l i d e s, 2002). However, previous research 
supported the use of ITS sequence analysis in resolving the genus Alternaria 
into species-groups correlating in morphology and differentiating among 
closely related species within groups (P r y o r and G i l b e r t s o n, 2000). 
Besides ITS sequencing, Alternaria tenuissima was determined by using 
AFLP (G a n n i b a l et al., 2007), microsatellite fingerprints (P r y o r et al., 
2003) and RAPD-PCR (S h a f i q u e et al., 2009). However, all the analyses 
were conducted along with morphological, cultural and pathogenic charac-
terization of the tested isolates, which proved these classical analysis to be 
inevitable for accurate determination of Alternaria tenuissima isolates. 
As it was already mentioned, fungi of Alternaria spp. are present in high 
percentage in soybean seed in Serbia (M e d i ć - P a p  et al., 2007; Pe t r o v i ć 
and Vidić, 2010). However, their harmfulness in seed production is still 
unknown. The results obtained in this research show that A. tenuissima isolates 
in laboratory tests cause significant and highly significant seed rot. Variability 
within the population of this pathogen is presented. Degree of pathogenicity 
is not geographically related, nor does it depend on the location of isolation 
from the plant (soybean seed, stem or leaf). The tested isolates, regardless of 
their origin, manifest very low pathogenicity on leaf. Based on our observa-
tions from several years, in field conditions, symptoms on leaf are rare and 
have no economical significance. Obtained results indicate that, in favourable 
weather conditions, A. tenuissima could have economic significance in seed 
crop production (reduction of number of plants) and could influence decreased 
technological value of mercantile seed. 
REFERENCES
Baird, R. E., Abney, S. T.   a n d   Mullinix  ( 2 0 0 1 ) :   Fungal associated with pods 
and seeds during R6 and R8 stages of four soybean cultivars in southwestern Indiana. 
Phytoprotection, 82 (1): 1-11.
Broggi, L. E., Gonzales, H. H. L., Resnik, S. L.  and  Pacin, A. 
(2007): Alternaria alternata prevalence in cereal grains and soybean seeds from Entre 
Rios, Argentina. Rev. Iberoam Micol., 24: 47-51.
Duncan, D. B.   ( 1 9 5 5 ) :  Multiple-rang and multiple F test. Biometrics, 11, 1-42.195
Jevtić,   R . and Ja s n ić, S.  ( 2007) :  Adaptacija na pojavu bolesti izazvanih klimatskim 
promenama i procene rizika. Prvi nacionalni skup o očekivanim promenama klime u 
Vojvodini i njihovim mogućim efektima, Novi Sad. Zbornik rezimea: 5-7.
Medić -Pap, S., Milošević,   M . and Ja s n ić, S.  ( 2007) : Soybean seed-born fungi 
in the Vojvodina Province. Phythopathol. Pol., 45: 55-65.
Mihailović, D., Lalić, B., Jevtić, R., Keserović, Z., Petrović, Ž.  
and Ja s n ić, S.  ( 2009 ) : Climate change impact and adaption options in Serbia. Re-
sults from the Adagio Project. Impact of climate change and adaption in agriculture. 
International Symposium, Viena. Extended abstracts: 78-79. 
Petrović,  K.  and  Vidić, M.   ( 2 0 1 0 ) :  Rasprostranjenost parazita semena soje u Srbiji. X 
Savetovanje o zaštiti bilja, Zlatibor. Zbornik rezimea:108-109. 
Pryor, B. M.   a n d   Gilberdson, R. L.   ( 2 0 0 0 ) :   Phylogenetic relationships among 
Alternaria and related fungi based upon analysis of nuclear internal transcribed se-
quences and mitochondrial small subunit ribosomal DNA sequences. Mycological Re-
search, 104: 1312-1321.
P r yo r,  B.  and  M ich a i l id e s ,  T.  J.  (2002):  Morphological, Pathogenic, and Molecular 
Characterization of Alternaria Isolates Associated with Alternaria Late Blight of Pista-
chio. Phytopathology, 92: 406-416.
Pryor, B., Matheron, M.   and   Figuli, P.   ( 2 00 3 ) :   Characterisation of Alternaria 
isolates associated with Alternaria Rot of Citrus. 2003 Citrus Research Report, the Uni-
versity of Arizona College of Agriculture and Life Sciences. 
Raja, P., Reddy, R. A. V.   a n d   Allam, V. S.   ( 2 0 0 5 ) :   First report of Alternaria 
tenuissima causing leaf spot and fruit rot on eggplant (Solanum melongena) in India. 
New Diseases Reports, 12: 31
Shafique, S., Bajwa, R.  and  Shafique, S.  ( 2009 ) : Mutation of Alternaria tenuis-
sima FCBP-522 for hyper-active α-amylase. Indian Journal of Experimental Biology, Vol 
47: 591-596.
Si m m o n s ,   E .   G. (2007): Alternaria: An identification manual. CBS., Fungal Biodiver-
sity Centre, Utrecht, the Netherlands, pp.1-775.
Si n cl a i r,  J.  B.  and  B a ck m a n ,  P.  A .  (1989):  Compendium of soybean diseases. The 
American Phythopathological Society. Third edition, pp.1-106. 
Thomma, B. P. H. J.  ( 2 0 0 3 ) :  Alternaria spp.: from general saprophyte to specific 
parasite. Molecular Plant Pathology, 4(4): 226-236.196
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Резиме
Из биљака и семена соје током 2008. и 2009. године вршене су фитопато-
лошке изолације гљива из већег броја локалитета у Србији. На бази ових испити-
ва  ња утврђено је да су у изолацијама највише заступљени били представници 
рода Alternaria. За даља проучавања одабрано је 19 изолата овог рода и то 13 са 
се  мена и по три са листа и стабла соје. 
У циљу детерминације и карактеризације одабраних изолата детаљно су 
про  учене одгајивачке морфолошке, молекуларне и патогене кaрактеристике.
Ради испитивања одгајивачких и морфолошких особина изолати су гајени 
на три храњиве подлоге: подлози од малц-агара (MA), V8 подлози и подлози од 
кромпир-шаргарепе-агара (PCA). Изглед колонија и репродуктивних органа 
гљиве описани су после седам дана инкубације на температури од 25
°C.
Најслабији пораст проучавани изолати имају на подлози од малц-агара 
(МА) са просечним пречником колоније од 42,9 mm након седам дана инкубације. 
На остале две коришћене подлоге (V8 и PCA) пораст код свих изолата је био ује-
дначен и бржи са просечним пречником од 66,8 mm kod V8 и 66,1 mm код PCA 
подлоге. 
Утврђено је да проучени изолати формирају неразгранате или ретко слабо 
разгранате конидијске ланце на кратким неразгранатим конидиофорама. Кони-
ди  је су крупне, тамно обојене, вишећелијске, издељене попречним и уздужним 
преградама, различитог облика и величине у зависности од старости и места фор-
мирања у ланцу. На бази одгајивачких и морфолошких особина (формирање и 
изглед конидијских ланаца, конидиофора и конидија) извршена је детерминација 
испитиваних изолата и утврђено је да ови изолати припадају врсти Alternaria 
tenuиssima. Молекуларном идентификацијом применом секвенционирања ITS2-5. 
8S-ITS2 потврђено је да изолати припадају Alternaria tenuиssima групи.
Патогеност на семену је испитана помоћу теста на филтер папиру потапа-
њем семена у суспензију конидија и на биљкама у фази цветања прскањем суспен-
  зијом конидија. Утврђено је да су сви испитивани изолати испољили патогеност 
на семену соје, која је износила 12,5-40,0 % трулих зрна. Неки изолати су пока  за  ли 
статистички значајну или врло значајну патогеност у односу на контролу К2, док 
код мањег броја изолата није испољена статистички значајна разлика. Пато  ге  ност 
на листовима била је слабија и испољава се у виду ситних некротичних пега. 
Добијени резултати указују да би A. tenuиssima при повољним условима 
спољне средине могла да има економски значај у семенској производњи (редук-
ција склопа биљака) и да умањи технолошку вредност меркантилног семена.